Nonlinear self-consistent magnetohydrodynamic (MHD) stability simulations of neoclassical tearing modes (NTM) are performed with the three-dimensional (3D) MHD code Nonlinear Full Toroidal Code (NFTC) in real geometry. The numerical model is based on the nonlinear three-dimensional MHD equations including neoclassical effects: bootstrap current perturbations, and the transport and the polarization current thresholds. Neoclassical terms are included in the basic equations for magnetic field and pressure. An effective fully implicit numerical scheme allows the transport profile to evolve self-consistently with the nonlinear MHD instabilities and externally applied sources.
Abstract
Nonlinear self-consistent magnetohydrodynamic (MHD) stability simulations of neoclassical tearing modes (NTM) are performed with the three-dimensional (3D) MHD code Nonlinear Full Toroidal Code (NFTC) in real geometry. The numerical model is based on the nonlinear three-dimensional MHD equations including neoclassical effects: bootstrap current perturbations, and the transport and the polarization current thresholds. Neoclassical terms are included in the basic equations for magnetic field and pressure. An effective fully implicit numerical scheme allows the transport profile to evolve self-consistently with the nonlinear MHD instabilities and externally applied sources.
A direct comparison of NTM evolution with experimental observations in different DIII-D discharges is performed. As a result, the nonlinear NTM stability diagram -dependences of the critical and the saturated island width on plasma current profile parameters are obtained. The stability criterion for the time evolution of the plasma profiles against neoclassical tearing modes is also investigated.
